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(57) ABSTRACT 

A kit for coupling a container holding a liquid to a ?uid path 
of a humidi?er is disclosed. The kit includes a spike con?g 
ured to pierce the container and to pass the liquid from the 
container to a vent through a tube. The vent is con?gured to 
vent gas from the liquid While retaining the liquid. The vent 
has a vent body including an inlet con?gured for coupling to 
the tube to receive the liquid from the tube and an outlet 
con?gured to pass the liquid to the humidi?er. A cap opening 
is positioned to vent the gas.A ?lter is positioned over the cap 
opening to prevent the escape of the liquid therethrough. A 
cap is coupled to the vent body over the cap opening and has 
at least one opening therein to alloW passage of gas from the 
opening to atmosphere. 
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WATER SPIKE SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from US. Provi 
sional Patent Application Ser. No. 60/918,515, ?led on Mar. 
1 6, 2007. 

FIELD OF THE INVENTION 

The present invention relates to a system for providing 
liquid to a humidi?er to humidify a breathing gas and a 
method for providing the liquid to the humidi?er. 

BACKGROUND OF THE INVENTION 

Humidi?ers for humidifying breathing gases typically use 
tap Water for humidi?cation. The humidi?ers may include a 
closed circulation path for the tap Water. For example, the 
PRECISION FLOWTM high ?oW, vapor-phase hydration sys 
tem, available from Vapotherm, Inc. of Stevensville, Md., 
includes a closed circulation path for Water used to humidify 
breathing gas. 

SUMMARY OF THE INVENTION 

Brie?y, the present invention provides a kit for coupling a 
container holding a liquid to a ?uid path of a humidi?er. The 
kit comprises in combination a spike con?gured to pierce the 
container and to pass the liquid from the container and a tube 
con?gured for coupling to the spike. The tube is con?gured to 
pass the liquid from the spike. A vent is con?gured to vent gas 
from the liquid While retaining the liquid. The vent has a vent 
body comprising an inlet con?gured for coupling to the tube 
to receive the liquid from the tube and an outlet con?gured for 
coupling to the ?uid path of the humidi?er to pass the liquid 
to the humidi?er. A cap opening is positioned to vent the gas. 
A vent passage is in ?uid ?oW communication With the inlet, 
the outlet, and the cap opening. A ?lter is positioned over the 
cap opening to prevent the escape of the liquidthrough the cap 
opening. A cap is coupled to the vent body over the cap 
opening. The cap has at least one opening therein to alloW 
passage of gas from the opening to atmosphere. 

The present invention also provides a humidi?cation sys 
tem comprising a liquid supply and a spike having a spike 
body including a proximal spike end coupled to the liquid 
supply, a distal spike end, and a spike lumen extending 
through the spike body betWeen the proximal spike end and 
the distal spike end. The spike lumen is in ?uid communica 
tion With the liquid supply. A tube body includes a proximal 
tube end coupled to the distal spike end, a distal tube end, and 
a tube lumen extending through the tube body betWeen the 
proximal tube end and the distal tube end. The tube lumen is 
in ?uid communication With the spike lumen. A vent body 
includes a proximal vent end coupled to the distal tube end, a 
distal vent end, and a vent passage extending through the vent 
body betWeen the proximal vent end and the distal vent end. 
The vent passage is in ?uid communication With the tube 
lumen. A humidi?er is in ?uid communication With the vent 
passage. The humidi?er is adapted to transfer liquid from the 
liquid supply to a gas being transmitted through the humidi 
?er. 

Further, the present invention provides a method of pro 
viding liquid from a sterile liquid supply through a coupler 
assembly to a humidi?er. The method comprises the steps of 
piercing the container With a spike having a passage there 
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2 
through to receive the liquid from the container; coupling a 
tube to the spike to pass the liquid received from the container 
via the spike; coupling an inlet of a vent body of a vent to the 
tube to receive the liquid from the tube; coupling an outlet of 
the vent body to the ?uid path of the humidi?er to pass the 
liquid from the vent body to the humidi?er; and positioning 
an opening of the vent body to permit the escape of gas 
through a ?lter positioned at the opening and to prevent the 
escape of the liquid through the opening, While retaining the 
liquid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary, as Well as the folloWing detailed 
description of preferred embodiments of the invention, Will 
be better understood When read in conjunction With the 
appended draWings, Which are incorporated herein and con 
stitute part of this speci?cation. For the purposes of illustrat 
ing the invention, there are shoWn in the draWings an exem 
plary embodiment of the present invention. It should be 
understood, hoWever, that the invention is not limited to the 
precise arrangements and instrumentalities shoWn. In the 
draWings, the same reference numerals are employed for 
designating the same elements throughout the several ?gures. 
In the draWings: 

FIG. 1 is a schematic vieW of an assembly according to an 
exemplary embodiment of the present invention, in Which a 
liquid supply is connected to a hydration system according to 
one aspect of this invention; 

FIG. 2 is an exploded vieW of a coupler assembly according 
to an exemplary embodiment of the present invention, Which 
is optionally provided in the form of a kit; 

FIG. 3 is a perspective vieW of the coupler assembly of 
FIG. 2 connecting a liquid supply to a hydration system; 

FIG. 4 is a side elevational vieW of a vent body according 
to an alternative exemplary embodiment of the present inven 
tion; 

FIG. 5 is a top plan vieW ofthe vent body of FIG. 4; 
FIG. 6 is a side elevational vieW of a vent cap associated 

With the vent body of FIGS. 4 and 5; 
FIG. 7 is a top plan vieW ofthe vent cap of FIG. 6; and 
FIG. 8 is an enlarged vieW of a comer of the vent cap taken 

along circle 8 of FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 

Certain terminology is used herein for convenience only 
and is not to be taken as a limitation on the present invention. 
The terminology includes the Words speci?cally mentioned, 
derivatives thereof and Words of similar import. The folloW 
ing describes an exemplary embodiment of the invention. 
HoWever, it should be understood based on this disclosure, 
that the invention is not limited by the exemplary embodiment 
of the invention. 
The present invention provides a kit 100 con?gured for 

coupling to a liquid supply 170 and for delivering the liquid to 
a ?uid path of a humidi?er 180. Kit 100 includes a spike 110 
con?gured to pierce liquid supply 170 and to facilitate the 
?oW of the liquid from liquid supply 170 and a tube 140 
coupled to, or con?gured to be coupled to, spike 110. Tube 
140 is con?gured for coupling to spike 110. Tube 140 is 
con?gured to pass the liquid from spike 110. A vent 150 is 
con?gured to vent gas from the liquid and to prevent the 
escape of the liquid. Vent 150 has a vent body 152 including 
an inlet 154 con?gured for coupling to tube 140 to receive the 
liquid from tube 140. Vent 150 also includes an outlet 156 
con?gured for coupling to the ?uid path of humidi?er 180 to 
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pass the liquid to humidi?er 180. A vent passage 158 is in 
?uid ?oW communication With inlet 154, outlet 156, and cap 
opening 164. A cap opening 160 is positioned in vent 150 to 
vent gas. A ?lter 166 is positioned at cap opening 160 to 
prevent the escape of the liquid through cap opening 160. A 
cap 162 is coupled to vent body 152 and has at least one 
opening 164 therein to alloW passage of gas from opening 160 
to atmosphere. 

The present invention also provides a humidi?cation sys 
tem comprising liquid supply 170 and spike 110 having a 
spike body 112 including a proximal spike end 114 coupled to 
liquid supply 170, a distal spike end 116, and a spike lumen 
118 extending therethrough betWeen proximal spike end 114 
and distal spike end 116. Spike lumen 118 is in ?uid commu 
nication With liquid supply 170. A tube 140 having a tube 
body 142 including a proximal tube end 144 is coupled to 
distal spike end 116. Tube 140 further includes a distal tube 
end 146 and a tube lumen 148 extending therethrough 
betWeen proximal tube end 144 and distal tube end 146. Tube 
lumen 148 is in ?uid communication With spike lumen 118. 
Vent 150 having vent body 152 including proximal vent end 
154 is coupled to distal tube end 146. Vent 150 also includes 
a distal vent end 156 and vent passage 158 extending there 
through betWeen proximal vent end 154 and distal vent end 
156. Vent passage 158 is in ?uid communication With tube 
lumen 148. A humidi?er 180 is in ?uid communication With 
vent passage 158. Humidi?er 180 is adapted to transfer liquid 
from the liquid supply 170 to a gas being transmitted through 
humidi?er 180. 

Further, the present invention provides a method of pro 
viding liquid from sterile liquid supply 170 through coupler 
kit 100 to humidi?er 180. The method comprises the steps 
piercing the container With spike 110 to receive the liquid 
from the container 170; coupling tube 140 to spike 110 to pass 
the liquid received from container 170 via spike 110; cou 
pling inlet 154 of vent body 152 of vent 150 to tube 140 to 
receive the liquid from the tube 140; coupling outlet 156 of 
vent body 152 to the ?uid path of humidi?er 180 to pass the 
liquid from vent body 152 to humidi?er 180; and positioning 
opening 160 of vent body 152 to permit the escape of gas 
through ?lter 166 positioned at opening 160 and to prevent 
the escape of the liquid through opening 160, thereby facili 
tating the escape of gas from the liquid and preventing the 
escape of the liquid. 

Referring to the Figures in general, a coupler kit 100 that is 
used to couple a liquid supply 170 to a humidi?er 180 is 
shoWn. As shoWn schematically in FIG. 1, coupler kit 100 
provides a conduit to alloW liquid from a container, such as a 
liquid supply 170, to be supplied to humidi?er 180, such as 
for humidifying a breathing gas from a gas source 182, Which 
then ?oWs to a patient (not shoWn) for inhalation. Exemplary 
humidi?ers 180 are the Vapotherm® 2000i and the Vapoth 
erm® Precision FlowTM humidi?ers, both available from 
Vapotherm, Inc. of Stevensville, Md. This humidi?er 
includes a circulating ?uid path that includes a vapor transfer 
cartridge that separates the liquid ?uid from the breathing gas 
and transfers liquid vapor from the liquid ?uid to the breath 
ing gas. Coupler kit 100, along With its associated Water 
supply, may be a single patient use item that makes the Water 
side of humidi?er 180 a closed system. Liquid supplied With 
coupler kit 100 may be pre-packaged sterile Water that 
remains sterile as it passes through coupler kit 100. Other 
suitable liquids Will be understood by one of skill in the art 
from the description herein. 

Referring noW to FIGS. 2 and 3, coupler kit 100 includes a 
spike 110 having a generally tubular spike body 112 With a 
proximal spike tip 114 and a distal spike outlet 116. A spike 
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4 
lumen 118 extends through body 112 betWeen spike tip 114 
and spike outlet 116. Spike tip 114 includes a taper 120 that is 
inserted into liquid supply 170 to releasably couple spike 110 
to liquid supply 170. In an exemplary embodiment, spike 
body 112 includes a spike collar 122 that extends circumfer 
entially around the exterior of spike body 112 betWeen spike 
tip 114 and spike outlet 116. Spike 110 may be constructed 
from ABS polymer, or other suitable biocompatible material. 
A suitable spike 110 to access intravenous liquid bags Will be 
understood by those skilled in the art of intravenous therapy 
from the description herein. 
A spike cap 124 is releasably disposable over spike tip 114. 

Spike cap 124 includes a body 126 having an open cap end 
128 and a closed cap end 130. A cap lumen 132 extends 
betWeen open cap end 128 and closed cap end 130. When 
coupler kit 100 is not coupled to liquid supply 170, spike cap 
124 may be inserted over spike tip 114 to reduce risk of 
contaminating spike tip 114. 

Spike tip 114 is inserted into cap lumen 132 through open 
cap end 128. Spike cap 124 is slid along spike body 112 until 
open cap end 128 engages spike collar 122. Spike cap 124 is 
removable from spike 110 When coupler kit 100 is ready for 
use. Spike cap 124 may be constructed from a polymer or 
other material, e. g., that is compatible With ETO and gamma 
ray sterilization. 
A tube 140 is con?gured to couple to spike body 112 and 

extend from spike outlet 116. Tube 140 includes a tube body 
142 having a proximal tube inlet 144, a distal tube outlet 146, 
and a tube lumen 148 extending betWeen tube inlet 144 and 
tube outlet 146. In an exemplary embodiment, tube 140 may 
be ?exible vinyl tubing or other suitable biocompatible mate 
rial. 

Tube inlet 144 is inserted over spike outlet 116 so that tube 
lumen 148 is in ?uid communication With spike lumen 118. 
Tube inlet 144 may be inserted over spike outlet 1 1 6 until tube 
inlet 144 engages spike collar 122. 
A vent 150 is con?gured to couple to tube 180 and extend 

from tube outlet 146. Vent 150 includes a vent body 152 
having a vent passage 158 A proximal vent inlet 154 extends 
outWardly from vent body 152. Illustrated vent inlet 154 is 
angled doWnWard, aWay from vent body 152 at an angle of 
betWeen about 45 and about 55 degrees from side Wall of vent 
body 152, in order to assist in venting air from tube 140 and 
to restrict air from entering tube 140, Which could preclude 
liquid ?oW from tube 140 to vent 150. A distal vent outlet 156 
is formed in the bottom of vent body 152 With vent passage 
158 providing ?uid communication betWeen vent inlet 154 
and vent outlet 156. 

Vent passage 158 is suf?ciently large to hold enough liquid 
therein such that, When liquid supply 170 is removed from kit 
100, such as to replace an empty liquid supply 170 With a full 
liquid supply 170, liquid remains Within vent passage 158 to 
provide liquid to humidi?er 180. In an exemplary embodi 
ment, vent passage 158 has a capacity of about 30 milliliters. 

Vent body 152 also includes a vent opening 160 that ?uidly 
communicates With vent passage 158. Vent opening 160 is 
covered by a vent cap 162 having at least one opening 164 
extending therethrough. Vent cap 162 is con?gured to releas 
ably couple onto vent body 152. Alternatively, vent cap 162 
may be secured to vent body by other means, such as an 
adhesive. Vent body 152 and vent cap 162 may be constructed 
from transparent polycarbonate material, or other suitable 
biocompatible material. Vent body may be transparent to 
alloW a user to see bubbles ?oWing through vent passage 158 
and out opening 164 in vent cap 162. In certain humidi?ers 
such as the Vapotherm® 2000i or the Precision FloWTM, such 
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bubbles are an indication that a vapor transfer cartridge in 
humidi?er 180 has failed and that humidi?er 180 requires 
service. 
An alternative embodiment of a vent 250 is shown in FIGS. 

4 and 5, With a cap 262 for use With vent 250 shoWn in FIGS. 
6-8. Cap 262 engages vent 250 in an interlocking relationship 
to further secure cap 262 to vent 250. 

Vent 250 includes a vent body 252 having a lip 254 that 
extends around a perimeter thereof. Lip 254 includes a plu 
rality of cutouts 256 spaced therearound. In an exemplary 
embodiment, three cutouts 256 are evenly spaced around the 
perimeter of lip 254. A plurality of lock bumps 258 extend 
doWnWard from lip 254. Each lock bump 258 corresponds to 
a cutout 256 and is spaced a predetermined distance around 
lip 254 from cutout 256. 
Cap 262 is shoWn in FIGS. 6-8. Cap 262 is similar to cap 

162, but includes a plurality of tangs 264 that extend inWardly 
toWard longitudinal axis 266. Each tang 264 corresponds to a 
cutout 256 in lip 254 of vent 250 and is siZed for insertion into 
a respective cutout 256 When cap 262 is disposed over lip 254. 
After tangs 264 are inserted into their respective cutouts 256, 
cap 262 is rotated about longitudinal axis 266 relative to vent 
250 until tangs 264 engage lock bumps 258. 

Prior to disposing cap 262 over vent 250, an adhesive (not 
shoWn) may be applied to top of lip 262 to seal cap 262 onto 
vent 250. 

While the remainder of this disclosure relates to vent 150 
and cap 162 in FIGS. 1-3, those skilled in the art Will recog 
niZe that the disclosure also pertains to vent 250 and cap 262 
as Well. 

A membrane, or ?lter 166, is disposed Within vent 150 
betWeen vent cap 162 and vent passage 158. Filter 166 may be 
constructed from a hydrophobic material, such as expanded 
polytetra?uoroethylene (ePTFE), so that air is able to pass 
from vent passage 158 through ?lter 166, through the at least 
one opening 164 in vent cap 162, and to atmosphere. Filter 
166 includes an adhesive and a vent passage face 167 that 
alloWs ?lter 166 to be adhered to vent body 152. Filter 166 
also restricts liquid from vent passage 158 from passing 
through ?lter 166 and leaking out of vent 150. In an exem 
plary embodiment, ?lter 166 has a diameter of about 25 
millimeters, Which enables diffusion of a relatively large 
amount of air from vent passage 158 to atmosphere, e.g., 
resulting from a failure in humidi?er 180. 

Tube outlet 146 is slid over vent inlet 154 such that tube 
lumen 148 is in ?uid communication With vent passage 158. 
Tube 140 may be releasably coupled to vent 150. Vent outlet 
156 is releasably couplable to humidi?er 180 to provide liq 
uid to humidi?er 180. Vent outlet 156 includes an o-ring 168 
that engages humidi?er 180 to provide a relatively leak-proof 
seal betWeen vent 150 and humidi?er 180. 

Referring to FIG. 3, a slide clamp 190 may be disposed 
over tube body 142 to releasably secure tube 140 and restrict 
liquid ?oW from liquid supply 170 to vent 150. A suitable 
slide clamp 190 Will be Well knoWn to those of skill in the art 
from the description herein. Slide clamp 190 is operable 
betWeen an open position, in Which liquid ?oW is open 
betWeen liquid supply 170, and humidi?er 180, and a closed 
position, in Which liquid ?oW is restricted betWeen liquid 
supply 170 and humidi?er 180. 

Optionally, a supply tube 200 may extend betWeen vent 
150 and humidi?er 180. Supply tube 200 includes a supply 
tube inlet 204 coupled to vent outlet 156 and a supply tube 
outlet 206 coupled to humidi?er 180. A supply tube passage 
208 extends betWeen supply tube inlet 204 and supply tube 
outlet 206 to provide ?uid communication betWeen vent pas 
sage 158 and humidi?er 180. 
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6 
Liquid supply 170 may be steriliZed Water or other suitable 

liquid contained in a bag, bottle, or other suitable container, 
and may be provided in a conventional intravenous bag 172. 

In an exemplary embodiment of the use of coupler kit 100, 
liquid supply 170, in the form of intravenous bag 172, is hung 
on an intravenous pole 174. Spike 110 is inserted into the 
intravenous bag 172 so that spike lumen 118 is in ?uid com 
munication With the liquid Within intravenous bag 172. Vent 
outlet 156 is coupled to humidi?er 180 so that liquid ?oWing 
through coupler kit 100 is able to ?oW into humidi?er 180. 
Initially, clamp 190 is in the closed position so that ?oW 
through coupler kit 100 is restricted. After coupler kit 100 is 
coupled to both liquid supply 170 and humidi?er 180, clamp 
190 is slid to the open position to alloW the liquid to ?oW 
primarily via gravity through coupler kit 100 and to humidi 
?er 180. Breathing gas 182 is also directed through humidi?er 
180 and the sterile liquid is transferred into breathing gas 182 
in humidi?er 180. 

Vent 150 provides venting of liquid Within coupler kit 100 
to facilitate liquid ?oW through coupler kit 100, particularly 
during priming of coupler kit 100, in order to eliminate air 
Within coupler kit 100. 

After the liquid drains from liquid supply 170 and liquid 
supply 170 is empty, coupler kit 100 is de-coupled from liquid 
supply 170 and empty liquid supply 170 is removed. A 
replacement liquid supply 170 is provided and coupler kit 100 
is coupled to replacement liquid supply 170 in the same 
manner that coupler kit 100 Was coupled to the original liquid 
supply 170. 

Su?icient liquid is retained Within vent passage 158 to 
alloW infusion of liquid to humidi?er 180 to continue While 
empty liquid supply 170 is removed and replacement liquid 
supply 170 is coupled to coupler kit 100. 
Although the invention is illustrated and described herein 

With reference to speci?c embodiments, the invention is not 
intended to be limited to the details shoWn. Rather, various 
modi?cations may be made in the details Within the scope and 
range of equivalents of the claims and Without departing from 
the invention. 

What is claimed: 
1. A kit for coupling a container holding a liquid to a ?uid 

path of a humidi?er, the kit comprising in combination: 
a spike con?gured to pierce the container and to pass the 

liquid from the container; 
a tube con?gured for coupling to the spike, the tube con 

?gured to pass the liquid from the spike; and 
a vent con?gured to vent gas from the liquid While retain 

ing the liquid, the vent having: 
a vent body comprising: 

an inlet con?gured for coupling to the tube to receive 
the liquid from the tube; 

an outlet con?gured for coupling to the ?uid path of 
the humidi?er to pass the liquid to the humidi?er; 

a cap opening positioned to vent the gas, the cap 
opening in gas ?oW communication With the outlet 
When the kit is in use; and 

a vent passage in ?uid ?oW communication With the 
inlet, the outlet, and the cap opening; 

a ?lter positioned over the cap opening to prevent the 
escape of the liquid through the cap opening; and 

a cap coupled to the vent body over the cap opening, the 
cap having at least one opening therein to alloW pas 
sage of gas from the opening to atmosphere. 

2. The kit according to claim 1, further comprising a slide 
valve con?gured for slidably coupling to the tube for restrict 
ing ?uid communication through the tube. 
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3. The kit according to claim 1, further comprising a spike 
cap removably disposed over the spike. 

4. The kit according to claim 1, Wherein the outlet is con 
?gured to be releasably coupled to a humidi?er. 

5. The kit according to claim 1, Wherein the vent body 
further comprises a lip extending outWardly from the vent 
body, the lip comprising a plurality of cutouts, and Wherein 
the cap further comprising a plurality of tangs, each tang 
being siZed to extend through a respective one of the plurality 
of cutouts. 

6. The kit according to claim 1, further comprising a supply 
tube con?gured for coupling the vent body outlet to the ?uid 
path of the humidi?er. 

7. A humidi?cation system comprising: 
a liquid supply; 
a spike having a spike body including a proximal spike end 

coupled to the liquid supply, a distal spike end, and a 
spike lumen extending through the spike body betWeen 
the proximal spike end and the distal spike end, the spike 
lumen being in ?uid communication With the liquid 
Supply; 

a tube body including a proximal tube end coupled to the 
distal spike end, a distal tube end, and a tube lumen 
extending through the tube body betWeen the proximal 
tube end and the distal tube end, the tube lumen being in 
?uid communication With the spike lumen; 

a vent body including a proximal vent end coupled to the 
distal tube end, a distal vent end, and a vent passage 
extending through the vent body betWeen the proximal 
vent end and the distal vent end, the vent passage being 
in gas communication With the tube lumen and the distal 
vent end during use of the humidi?cation system; and 

a humidi?er in ?uid communication With the vent passage, 
Wherein the humidi?er is adapted to transfer Water vapor 
from the liquid supply to a gas being transmitted through 
the humidi?er. 

8. The humidi?cation system according to claim 7, further 
comprising a supply tube having a proximal supply tube end 
coupled to the distal vent end, a distal supply tube end coupled 
to the humidi?er, and a supply tube passage extending 
betWeen the proximal supply tube end and the distal supply 
tube end, the supply tube passage providing ?uid communi 
cation betWeen the vent passage and the humidi?er. 

9. The humidi?cation system according to claim 7, 
Wherein the liquid supply comprises steriliZed Water. 

10. The humidi?cation system according to claim 7, 
Wherein the liquid supply comprises pre-packaged sterile 
liquid container. 

11. The humidi?cation system according to claim 7, 
Wherein the vent body comprises a lip extending outWardly 
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8 
therefrom, the lip comprising a plurality of cutouts and 
Wherein the vent further comprises a cap coupled to the vent 
body, the cap having at least one opening therein to alloW 
passage of gas from the opening to atmosphere, the cap fur 
ther comprising a plurality of tangs, each tang being siZed to 
extend through a respective one of the plurality of cutouts. 

12. A method for coupling a container holding a liquid to a 
?uid path of a humidi?er, said method comprising the steps 
of: 

a) piercing the container With a spike having a passage 
therethrough to receive the liquid from the container; 

b) coupling a tube to the spike to pass the liquid received 
from the container via the spike; 

c) coupling an inlet of a vent body of a vent to the tube to 
receive the liquid from the tube; 

d) coupling an outlet of the vent body to the ?uid path of the 
humidi?er to pass the liquid from the vent body to the 
humidi?er; and 

e) positioning an opening of the vent body to permit the 
escape of gas from the humidi?er through a ?lter posi 
tioned at the opening and to prevent the escape of the 
liquid through the opening, While retaining the liquid. 

13. The method according to claim 12, further comprising 
venting the liquid betWeen the container and the humidi?er. 

14. The method according to claim 12, Wherein the ?oW of 
liquid from the container is accomplished primarily via grav 
ity. 

15. The method according to claim 12, Wherein piercing 
the container comprises piercing a pre-packaged sterile liquid 
container. 

16. The method according to claim 12, further comprising, 
after allowing the liquid to ?oW from the container, removing 
the spike from the container and piercing a replacement con 
tainer With the spike. 

17. The method according to claim 16, further comprising, 
after removing the spike, maintaining liquid in the vent body 
suf?cient to continue ?oWing the liquid from the vent body 
until the replacement container is pierced With the spike. 

18. The method according to claim 12, further comprising, 
after step e), performing the step of: 

f) alloWing liquid to ?oW from the container, through the 
vent body, and to the humidi?er. 

19. The method according to claim 18, further comprising, 
after step f), performing the step of: 

g) ?oWing the breathing gas through the humidi?er. 
20. The method according to claim 19, further comprising, 

after step g), performing the step of: 
h) transferring Water vapor into the breathing gas in the 

humidi?er. 


